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(57) Abstract: A novel signal 
processing device for generating 
a signal of high quality by using a 
function matching the properties of the 
signal. The signal processing device 
comprises a sampling circuit (2) for 
sampling the input signal and outputting 
the sample value, function generators 
(3) for generating sampling functions 
of different parameters m, inner product 
operating units (4) provided for the 
respective parameters m and adapted to 
operate the inner product of the input 
signal and each sampling function and 
output the inner products, and a judging 
unit (8) judges a parameter m giving 
the minimum error among the errors 
each of which is the difference between 
the sample value and each of the inner 
products outputted from the inner 
product operating units (4) and outputs 
the parameter m. A discrete signal 
composed of the sequence of the sample 
values and the parameter m signal are 
outputted- 
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mes 

[01 14] <Dm^-tvxmm^tix\^ ^^m-^) . ^y:^<Dm^j:^it^-Kx<^x^^^^m^^'^tfi: 

A B 

[0115] ^9:^WmUP(xn , m ^(D^liC^i1r:5^Mi^X<>Xl^T(DX^i^2'^iC^m^ 

A B 

Mo 

(i) .'^P(m , m )icm^XmmXl^:h^^m^l^^'^1l^X^V)^i^^^rn "Cfe^ 

A B A B 

(ii) ;^P(m . m )^;I*5V^TiS»^Brtg-efc«9. /O^om Xh^o ^(DXd^J:^9 

A B A B 

[0116] Jfe:Jo. .-^.Pdn . m )K^\^Xm<Dmitl^^^\^-dm^^'^mXh^^ ;6^om =m ^ 

A B A B 

=t>:tfTtim tL^xm^^tix^^^t-r^o — uitm-^tc t=t ^mti^x^tii^ 

sp 
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[0117] [^28] 

[AO] (t) 

[0118] tm'^it)t(D\^mi^^^xnibti^\^mmwmtAMt^(Dm^mt(Dmmmm 

[0119] [^29] 

mo ^ (A) 

[0120] ir^i-ri:{;i't-§)^ =2. 3, oolcloV>Ttf^i-tt{i^ £ (A), e (A), £ ( 

0 2 3 CO 

A)(Df^, £ (A)75S^/Jn^/^§o 

2 

(ii) |S^Bi^*5V^T. £ (B), £ (B), £ (B)^^J?)tLfi\ ^(D|2:r^^C^3V^T 

2 3 CO 

it e (3Wm4^tfj:^o 

oo 

(iii) i?9;^;55^<9#t?§ffi#M;^t=t 3ff#(3::}3Jt^^^ £ (t ). £ (t ), £ (t )^ 

sp 2 sp 3 sp oo sp 

2 3 oo 

0 

[0122] t^^.'^t.t t (D^^\^m^x^AMB'^u(x)tm^^tmwi: 

k k+1 k+(r-2) 

[0123] [^30] 
nio 

tAO] (t) 

[0124] t<Dp^m^fiw^u p^mmmu 

[0125] [^31] 



[0126] ffiU k=k, k+1, k+0-2) 
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k 

[0127] [#[32] 

[0128] ^niWir^ (::^'T-y^S8) o ^^^-ej*. 08(D>^^5/>^S1— ;7^7^5'>^S5{c:53V^T. m 

0 

= 2, 3, ooi:Lfci!#(D^a^^C-efe5o 

[0129] #m KMst^-r^mm sit), s (t ), £ (t )^^i^m^timm e titm-r 

0 2k3kc»k th 

th k 

1 

[0130] [^33] 

[0131] ;dSftb.(D:^9;5<>(Dt><Dj;«9t)/h$<. tx^oT^/h-e. 'ftfe(^k<n^k+K(D^Hl;i*D 

2 1 

[0132] [^34] 

[0133] ^S^(D^^;:^(D^>(DJ;^9^)/J^$<. t^§o-C^/h(cl/cCoTV^;5J^'^(;^7^iy:^S12) , t=t 

k 

th 

th 0 

0 

0 2 1 

[0135] j^_h. mi-m^<^mmmKi:.x). mm-mt^x-h^xtim^-h^hmmt^^ 
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[0136] -^ri-e. iimft-^^^e>iS^^M-^^^fc^i-^ft-^^at;i*5v^T. _hiB^^7P<- 
j?fe-r^'i:;^is RTIgfci/^So ^;rif-j:'9. ^>-Y/>^(^t^;2^{b^fflf^J;o-r^^f&JPS$tbS 

[0137] _hiE(D j:5 :7/k-^>^v^it#a^i;is<5v ^xmmmmB^^^hmmmm^ 
[0138] mi5K^mm(Dm^fiiimmm:<7)m5(Dmmnm^^iro ^mmmm(Dm^mm 
^'mim^^T^i^^Mt^'^m\^x<^xnt^^fh^o 

-^tL-?:'tbEii7^t;?Eii8{;i^i-o m=2, 3(Dmm^^mm\^. mm(D^mo-(p- 

1) r -efiifei-§iM^-efeS(D-c\ ^}i,m^:dm^um^^<7)mmxnt^i^n^o 

[0140] Bll5^^:^3v^T. 2i{*. ^<=7pi—^TaKmir^mm-^(Dmwcm-^t±m^<y^—i^rD. 
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tj-r^pcMm"^^ (pcMDEc) x-h^o mm^^tmwcm^^227:)^ mt)ir^m=2 
, 3. <^(Dmm^^mm\^mmmm(D'f-^^T4/i^m^^'r)i^^ibm^^tix 

[0141] i^-e. y^^p^—^nKDmm^^tmwc^ 

[0142] [^35] 

[oaTh' (t) 

[0143] tmir^ttir^o mm(Dx^K. mu^^mmitm^immit. mm^^mirx^K 
^<Dm<Dm^.^xoiz.fj:^!'^^^mi.x\ 

[0144] DA^^n^nfj:oS:^m^U. ^(13) 
[0145] [^36] 

lu(tk) CDA>(t"tK) - (13) 

[0146] xm^th^o Mi3)(Dmw Kx^^ mm^^n^i^fcmm&mt^ummhti^o 

k k k 

k+(p-i) 

fB-^^#6Ms^*. ^<=9:^-^ra(Dj:>Amwi.wmmmw)^m\^x^mm.m(DW^ 
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[0147] ^(D^t:^^h. Ell5(D#iAa^^^^24{i. mK.itmi6K^irX^Km)^^tl^o 

m5i-i—mmm^5i-(p-2)t^ mm z (Dm^^^^t , t , t (Dm^iu^ 

k k+l k+(P-2) 

[0148] :^mmMm(Dm^-mimmmu. mi(7:)mmMm(Dm^tmmi^. ^^<D^n^^n 

^^M^^^^fV5o in^^Mzfvi^^yJ^n. CD-ROM (Compact Disc - Read 

Only Memory) m<Dmmmm^^^u miii^fc-:f^^9J^tir^^t7^^-^mx-h^o 
[0149] j^_h. :^mmnm\^xK). ^y^im^ir^mmmm'^^m^^xm^-mm^n^^ 

[0150] :^mmi^m<DAtim^i-i. m5i^^i.fz:'m3(Dmm^m(Dm^mimmm^ 
[0151] m^. ^mmnmxit. pcMm-^^25^m;^#j(-SBgbfc;05, ^ti^AMK 

[0152] ^v>T. T'^ni/ft^^A;^i-S;^^pjC)^7(Z)||jg?l^ffi^EI20t;i^i-o Atim 

^i^.m^itm4ic^i.fcm2(DmM^m(Dm'^mMmm^hmti^ti^T'f-vi^^ 
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[0153] ^/c. mmm^'Rxi^<'7?^-^mmm^wmj^m^'^Mx.f^m^^A;bir^^m 

[0154] /.c*5, pcMm'^m25^Atjm'^\n\mitmT2^m^mwm24(DmKmw:u m 
mm^m<Dm^tmm(DT^n^mm^x<ixm^ir^^t7i)m^~^xhti:<-^mx 

[0155] ^3:s:tJ?^4<Diijg?i^M(igi. 05. m6)(Dm^mmmw:. ^mcm2 

(Dmmnm m4) xmtiimcpcMW'^^^mfcm^mimmmi-i. T^vi^^(Dm 
mmmt^^A;fi\^xy'i^^/^<Dmmt^-mmmm)^m:f:'r^o ^(D:zt^^h. 
mu m3Rxj^m4(DmmMm(Dm'^mmmmi^. Aom^mmtm^t^^x^^o 
mmK. ms. meM.xfm8(DmmMm(Dm'^mmmmu'fi^^/^^<Dmmm'^^A 

;hvxr^ti^^<Dmmmm^'^m^ir^-DAm^m:mtm^t:^^^x^^o ^lt. 

x^<^ m\^^i-±Bmmx\^mm^^mxmm^tixh§:\^\ Bm^xitmrnm^m 
^t^.'r-^m^i&mir^f'i^(Dmmmmw^^t^mmmw-^^t^mf^i^nxh 
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fB®^'C{i^ fE^^#:<J^b-CCD (Compact Disc) -^DVD (Digital Versatile Disc)^ 

[0157] A-um^^'D-Ammmmmi^^TM^i^f^t^m^n^m^. mMX'oh^m^mm 
[0158] ^v>T. m22ic^^m<Dm'B'mimmm(Dm9(Dmm^m^^'r, ^mmmm(D 

So :^mmit. ^m^tih3mmKmm^ti^h<DXi-ifi:<. mx.itm=i, 2, 

^i^h^^titm~^xht^:\^\ in=2(D?^i-i. mmmrim<D^xm^^n^m^i^ 

[0159] :^mm^mi-i. mMm^mirm&.mm^-^K.htix\^^^t^mmi^\^x^^. m 

ft-^f*. mmm^d^m.mx^moxnhti^T^i^^/^mmmm'^xh^. j^t-. 
m=2, 3(Dm^^mmn. ^PStD^r^o-o-D r ^ ) 

#:c»|2ra:asm=2, 3(0#^i!|^C|2ra-eft'-^^^>tL. ^ti\^X-Dxm^'r^^=f(D 
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[0161] m22Km^x^ 2f*. mwc<D/bmm^^h^i:^mmm^^m'ofc^.^^m^^tu 

k 

mx.fz.^}i^)^i^^^tLm^\^^(Dm~t^itM.t^\&fi^o m22\z.id\^x. i2\^, 
^^<y^-^ra(DW:^^±Mmmtimx^xmtumm'r^mtmm^x^^ 

M.(Dm^y^xm^fi^o 

[0163] m^(7:>n^\±. ^(Dmt.^.(Dmm.^m^xnf^t)fi^o Hft'^tt«f-j:oT 

^fj:m^(Dfc.mc^ m22K:3rS\^X^=7::^mMmmM^ti^o ^9:^m^B.\i^^<9^ 

^(D\^Mi^ft^\^xm^^(DmMW.(Dr.m^xi-iwmn^m^^hti. m^^W:dmmo 
— (N-i) z (D^m^M. (t , t , t ) (Dmm':.M\^xnts:i^ti^o mm^w 

k k+1 k+(N-2) 

it. ^(DmK. mwmmK^^^xm±<Dm^<DmMm^mi^ir^mwt\.xh^\^^ 

. it^mz^^^^^mmuti^o m22iz.m^x. 7u. m.mo-(N-i) z (d^u^^^ 
(Dm''7^Kn\^x±.m(Dmmm%^^ifi:ommmw^x^^o */c. PBl^^*5v^-c. i 

;v(Dmtim^t\jxmti^^mtim^x-h^o^^'y^—^rr^m^\-±.Ta=2, s. c<^(d 
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[0164] iii22<D^^^.^-e<z)'ft-^. m^b. [^m^w^4iz.A^^ri^AtiiB'^. Atim^^ 
[0165] :$:mm^mcom'^mimmmi-i. ^^w^ti^tii^v'i^^/^m^'^^'ev^m\^^x 

Mzfn^'yMt.^ CD-ROM (Compact Disc - Read Only Memory) ^(D|B^IK#:{^: 
[0166] ^<=7:^—^m-h>immtfj:^m^\^. H22(C*5VNT. \HW(^W-^4.m:fm^ 

[0167] /cC*5, ifi%mMm(Dxt]m^t^T'i-vi^m^x^^m'^\t. r-i-vi^xMt^n^ 

[0168] m23\z.if^m(Dm^mmmm.(Dmio(DmmMm^^'ro :^'Mm^mx\^^ x 
fi:^.^^mu^ ^^^f\.hmm.Km'^^f\^^h(Dxnfi:<^mK.\ira=i, 2, 3, 

^^tU.-mD'^Xi:>fi:\ \ 

[0169] ji^^:^>fbP#:^fflVN-cw#^#^«r^^tii«tcL-c*5«9. 

hfi^fi^^/vrnm^mt^x^^o Mt-. m=2, 3, oo(Dti^{t:i^#:{*. m^cDm 
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[0170] El23^;l^3v^T. 2f*. mwc<D/bmm^^h^i:^mmm^^m'ofc^.^^m^^tu 

k 

ffi#:^^^3;6sm>^-r^m=2, 3, <^(Dm^itmm^yr-i^^^^mm7^^'r)\z. 

[0171] ±|S^5>f*^^?t#^5=fT^^t?tvT^^fe^-^9^— ^m^SOJt^;05fT?fet?tb 

k k+1 kH-(N-2) 

[0172] m^x^ lll23^^*5v^-c. 7fi. K^o— (N-1) z (D^m^^(Dmi7^i^ML^x ±m. 
(Dmmmw^n^j:mmmwm. sit. ttm^^mu mm^nmy!}^h(Dm=2, s 
, ^(Dmm^W'^^^itmL^xm:4^(Dh<D^mmu ^cD^-^^^-^m^^i-/-^^^ 

(7)}<^]}xh^o 

[0173] |1|23(;1*dV>T. mW^5^^h(Dm=2, 3, ooCD^^^^je)^^Ufc 

m^t^m^^m^b-r^mitumm^xh^, 
[0174] ^ic. =^*'ft:imB&2(D^;^fe{i^;$:KPi z mimt}^tixm^m(Dm^m.u m 

i\:.^iB'^tms.-^^xy'>^^/i^(DmMs'^tu mit'^^mtiir^tiitimmxh^ 
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[0175] ^mm^m(Dm^mmmmit. ^^(D^ti^^tiK'fi^^/i-m^^^^v^m^^^x 

[0177] ^f-mmmmcom^mmmWit. mm.mt^t^hmmm'^^^m-^m^mm 
^T^xi^m^^m\z.x-Dxn-^i:v^t^-^mx^^o ^(Dx.^ti:T^n^m^^m\z. 

^^^vcmn^^^m^ ^xn^i\i\^xT^i:^^Mt'r^:iti)mmx^^. ^<Dm^ 

[0178] *fc. ^•mm^-m\z.i^\^X^ ^^^;^^J^:§^8^;lJ;oT^^$^^/c^^°^^— ^mop^^ 
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(1) :7/v— ^^Mt-^^r^(^^a 
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[0182] [^37] 

[0183] (7)fB-^^bT^m$tvT*5«9. ^/cB^V^5^^-e^^i5^9^m . MP"^ 

B 

[0184] [#[38] 

A B 

[0186] ^9:^^m.UP(ni , m ^(Dm^iSi1r^'\^mKX<^X}^T(DX^i^^m^th^o 

A B 

(i) .'^P(m , m )K^\^^XmmXi^h^^m^i^^'^^Xh'0.:^^'Om. 

A B A B 

(ii) ;^P(m , m )K^\^X^mmX:h^^ ^oT^^^^^ RTtB-efet). ;?)^om 

A B A B 

x:h^o ^(DXotst^9^mw.'^(Dm^m27{z.m7^ir^o 

(iii) .-^P(m , m )Km^Xmmxmi7^'^1^Xhy)^ ^^om Xh^o ^(DX^ts: 

A B A B 

(i)^(Dm^^^^xmmxi^h^^w^\t^-^mx^y). ^a^om =m xh^o 

A B 

A B 

A B 

(m)^(Dm^m^xmmy.\-i^T^mxh-oxm^\-i^'^i^xhv.:^^^m X 

A B 
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A 

A 

th th 

x^x^m-r^^t^^x^^o 

^-uitMh^m-m (mi^A) \z^\-^xnm^2^'7^(Dm^(yi^])=i^>':tjrnwo ti^xm 

^i.$t^rv^;5i:-r^o — u(t)«^/c t=t ^^i:b-c-^tL^i^(Di2:r^ (^^b) iz 

sp 

m^X\^m=oo^'7y^(DiB-B'tVXm^^tiX^^^^h(Dtir^o im-B-ia-i. ^(Dm(D^ 

0 

[0188] [^39] 

[ADl (t) 

[0189] tm^-n(t)t(D\Hmi^x<>xnhfh^\Hmmm!^tAtim'^<Dm^mt<Dmm(mm 

[0190] [#:40] 

mo^ (A) 

[0191] tm-r^tK-r^)^ =2, 3. oo^;IoV^Tt^^-rtV}^. e (A), £ (A), £ ( 

0 230° 

A)(Drt, £ (A)^S^/h^Jfe^o 

2 

(ii) lMJ^Bf;i*DV^-c. £ (B), £ (B), £ (B)^Mi^nit^ r(D|2:F^^c*DV^-c 

2 3 00 

£ (B);6S^/J^^/^^o 

(iii) i^^>^^5^t9#^?§ffi#M;^t=t mm^^n^mM: sit x sit ), £(t )^ 

sp 2 sp 3 sp 00 sp 

2 3 c» 

x^f^<f^^o ^(Dmm^^^^f)^^tvx^y^mmu(Di^Lm:dm'&^ti^o 

[0192] _h|E(Z)i^af^^^<i^9^flJS<Z)^a^J»ll|33^ffiV^Tja/>TtClJ^Mi-§o 

mxi^^ ±m\^fMK.m^^hmwc^^m =2, 3. co^9:^(Dm^^mt\.xWi^± 

0 
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[0193] ^^.-^t.t t (D^^Km^x^AMm'B-u(x)tm^im 

k k+1 k+(r-2) 

[0194] [^41] 

CAD] (t) 

[0195] t<DiHm^n\'Wu ^mmmw. 

[0196] [#[42] 

"^oQ (tk) 

[0197] ffiU k=k, k+1, k+a-2) 

k 

[0198] [^43] 



[0199] ^tf#i-§ (^7^>:y:/S8)o rr^-ef* , m8(D::^'T^y^Sl—y<.'Tiy:fS5lC^\^^X. m 

0 

=2, 3, ^tL.tit^(Dmimtm]^-ch^o 

[0200] #m t;i>!tJ^;;«m^ e (t ), e (t ), £ (t )^^i^&ibfcmm. e titm.ir 

0 2k3k<»k th 

th k 

th th 

[0201] ^_h. 09:s.u?^io<D^jfe?i^Mi;ij;«9. m^m(Dm^tM.'d^^m^WK^<>xMib 
mtm^^^. m\::.^<Di^mi^is\^xm^<Dmm^mm^h^. Mmm(Dm^hA^mm 
[0202] mio(Dmm^mKm ^xit^ m^. mm^^^m^x:h^AMm'B-^^hmmm^ 
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[0203] ^^-e. mmt'^^^hmm^mB'^^^^.ir^m'^mimiz.m^x^ ±my<'^?^— 

fi. m9(Dmm^m(Dm'B'^mmm^^m:fdir^T^i;^^7V(Dm:f:m'B-xh^o ^\^x 

[0205] ^(Dm'^mmi^m\^^m%i^\Ymmi~. %'d(D%mMW.(om'^mmmm-xm\^h 
^tz.AL^(DUM\MmiWMm:)m'wmx^^. m=2, 2>(Dwm^\\Mm^. 

^m=2, 3(Dm^tm\^m.mxn^m^^ttu ^tii^x<^xm^ir^m=f(Dmm 

±mX^h}Kif^^t7!)^'^mx:h^o 
[0206] |l|34t^*5V>-C. 21{*, ^m{;iMi-SJlCft:^(Dilt5cm^^_htE/^97<— i^^m 

^^<^^^^rnm'^Rumtum'^^m\^^xmiRir^mm^^mmmi^^. 24it 

mmt(Dmi7z,m^i^^oxmm^mm'B'^n^m:72<m6^^w^. 25?*. ^^^.m^ 
'mwm24i^tiitiir^mm^mB'^^T-f-^^is'^t\^xtiiti'r^pcMm'^^(pc 
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[0207] /^*d\ m34(Dm'^mimmm(^m±iiB'^^xtiir^mm amt. zfv^^) ^^v'l^ 

[0208] r^-e. ^<=7^—'^r[i(DW^^i\:MWi.\t. Ai^(Oi:^\z. 

[0209] [#:44] 

"1 ... / 

[DA] (t) 

^(Dm.(Dm^M.xoKf^^wm:^vx\ 

[0211] DAj||^^=ff^^5MiA^5>«. _htE(D5(C(13)-e^$;ri§o 5^(13)(D^#t^J:f9. 1^ 

k k 

b(p-i) T (Dr^ii^itL. ^(D^nm^tt=t t^hm^mif^^f\^f^mMm\:mWit(D 

k 

k+(p-i) 

■?rtv^^'93Mi-^^{3:j;«9. mmm.mt^xx{t)i)mhfh 
v}^-^ra(Dj^Ammmmmmm^m\^^x^mmm<Dm^mhi}Amx:^. mm 

k k+1 k+(P-2) 

^th^^nmmip-i) z (DW\^m^uv-i)m(D^nm^^2-o-^mm^^2-<p- 
2)t.^nmm2i)^mt}'r^^mm^tmm^immt(Dim:MUi>-i)m(Dm% 
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[0213] ^±iz.x'o. ^9:^Km^'r:hmm^itmm^m\^^xm'^^M^n^i:9^t7f)^^m 
[0214] mio<Dmm^-m(Dm23Rxj^m25(Dm'^mmmn. ^xfKm24'^mtim 

mmmtm^tT!)^^^^. ^l-x. mmmK^oXA-ummx-D-Amm^^m)^ 

mmmi~im^m^mm^rix^<. m^^\^^m^jLm^m^^mxmu^ 

^^t^^m^w^^ti)mfj:i^tixhmi^fj:\^\ ^(Dm^it. Brnw^xi^mm^^ 
[0215] i^m^:dmmi^:^TM^(Dm^. mm-y:^'Tj^tvx^ mx.it. ^^^^—^-^yh^m^^ 

|B®:^-Cf^. IB^^^^LTCD (Compact Disc) ^DVD (Digital Versatile Disc)# 

mm A-u^^yu-A^mm^^y'viy^^y'^iy^. ^(Dm(Dmm^m\^^fcmm.mi¥'^ 

[0217] :^mmn. mm., ^m.. f-^. ^^m^momm.mm(D^. m^mm. mm. 

[0218] m\^^mm\m^m^mmmu<D^i<Dmmm-m^mn-r^ti^<Dm)^mo 
mA\jfimm<Dm2(Dmmmm^mn'r^tJb(Dm)^mo 
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[09] H 1 pHmmm^^mm i-^fc^ (Drnt^Mo 

m24-]^mm(Dmio(Dmm^m^nmir^f'^(Dm<Dm^mo 

m26]i^y:^mm.^^Mm'r^fc^(Dmi<Dmo 
m27i^y^mmM.^nmi-^tiib<Dm2(Dmo 
m28]^y:^mm^^nmir^fci^<Dm3(Dmo 

m29mm.<^^^m.mir^fci^(Dmi<Dmo 

m32m^tU(Di^m^nmir:6fn^(Dmo 
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Mo 

[0219] i-pcMi^-^:§&. 4-\Hmmnm. s- 

mm^^mmmu^. 24-m:72^m^mwm. 25-pcMm^^o 
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[3] _hlE^^°7P«— ^m^sm=i, 2, 3, <^(D4mm^^hm^^t^'^mtir^m^miKm 

[8] _hfBl^«^S^^}^. ±tB^*^bll#:^s^aStL5Er^(D^(D^l;^.^.#{^±|BA 

{;i^«9#x.T_h|BF^«?^^^ft^m;^ji-§§3#l§^^Wbrv>6^^^#ma:i-§»^ 

III Kmm(Dm^-^Mmmo 

[9] _hlBA;^ft-^;^ST-^n^Mt-^-efe«9. ±fBilt5:ft^&U^^^^p<-i5^m{t-^/5S^V 
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